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Summary
Fiverecentもopicsinthes七ud)rof丘shgene七icsa,ndbreedingsciencesare
introduced.TwoofthesetopicsrelatetotheidentifiGationandeonservationof
geneむicdiversit)Tinfishpopulations.ThesetwotopicsinGludethestudyofthe
Mekonggianteatdbh,whiGhisanendangeredfishintheMekongRiver,andthe
computersimlllationof七heselectivebreeding七〇 皿aintaingeneticdiversit)rin
artificialbreeding.Theotherthree七〇picsrelatedtotheapplicationofquantita-
tivegeneもicsinfishbreeding.Thees七imationoftheheri七abilitiesandgenetic
correlaもionsinthegupPアandmasusε』1皿onarediscussed,乱ndestimationofthe
mGdeofinheribanceofthbT皿altoユeraneein七hegUppy.
Introduction
Inthes七udアof丘shgeneticsandbreedingsciences,theme七hodsofanalysis
andtOolshaveadvancedremarkablyinthecurren七decade.Thesedevelop皿ent
mainlyinvolveadvancesinthetechnolo9アusedtoreco皿binantDNAandcom-
puteranalysis.Theforrn.ertechniqueadvancestheproceduresofquickdeveloP-
mentofDNAmarkers.DNA,markers,suohasmicrosatelliteDNA、andmitochon-
drialDNAmarkers,havebeencontributedtothes加dyofgeneticidentification
andtheevaluationofthegene七icdiversityoffishpGpula七ions,includingboth
naturalandculturedpopulations.Thela七tertechnologymakesthetradi七ional
methodtoestimategeneticparameterstreatslargea皿oun七 〇fdatamoreeasily・
Thistechnologyalsomakesi七easytosimulateseveralgene七icmodelsfor七he
estimationofgeneticdiversityafteralargenumberofgenera七ionsinseveralcases.
Inthepresentpaper,recent七 〇picsinthes七ud)70ffishgeneticsandbreeding
sciencesarein七エoduced.
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IdentificationandConservationofGeneticDiversityinFishPopulations
1/Geneti。i伽 励ati・nαna・ ・ns鷹 伽 げMek・nggiantcαtfosん
TheMekonggiantcatfish,PαngαsianodOngigαs,isendelnictotheMekong
RiverandisacriticalendangeredspeGies.Wedetectedthegenotypesofthe
msDNAandthemtDNAmarkeエs(rightdomainoftheGontrolregion)toevaluate
thepresentstatusofgeneticdivergenceofthisspeciesfromtheMekongRiverin
ThailandandCambodiaTheobservedheterozygosity(HO)andexpected
heterozygosity(HE)valuesoftheMekonggianもcatfishinThailandandCam-
bodiawererela七ivelylowincomparisonwiththoseofothernon-endangered
freshwa七erfishspeGies.Thesetwopopulationsfエom、ThailandandCambedia
showedsimilarlevelsofgeneticdiversity,asevaluatedbythe384nucleotidesof
themtDNAcon廿olregionwithI3haplotypes.Thepairwise17Ts'Fvaluebetween
thetwopopulaもionsbasedonthegenoもypefrequenciesofmsDNA.andmtDNA
maエkerssuggestedaclosegeneticre1ationshipbetweentheThailandand(〕am-
bodiapopulations.Theresul七sof七hisstudysupPorttheGonclusionthatthe
Mekonggiantca七fishiscritiGallyendangered,Ca、reshouldbetakentosustain七he
genetiodiveエsityofthisspecies,asthelevelofgeneticvariabilityhasaheadア
decreasedinthewildpopulationandthisspeciesisatargetspeciesforanongoing
stockenhancementprogramintheMekongRiverinThailand,Weproposethat
七hesemarkersbeal〕pliedfortheproperbroodstock皿anagement,suchasfor
皿inimalkinshipselectivebreedingintheha七chery(1).
2/Evaluati・n(ゾMinimαIKin吻}SelectiveBreeaing`・MαintαinGenetic
ヱ>iversityinMasuSalm・n,Bctsea・nσompazeterSimulation
HatChery-producedMasusaユmon(Oncorhynehasm{zsoumαsote)arerelθasedin
t・エivers七・increasethestOck・ffish.H・wever,thereisagrowingc・ncernab・u七
thelossofgeneticvariationinwildpopulationsduetOthefactthatonlyasmall
numberoftheadultbroodfishusedtoproduceMasusalmonseedlingfoエstr〕cking
ac七ua11アhometotheirIlativerivers.Therefore,becau.seinsomecasesonlアa
Iimitednumberofadultfishareavailableashatcherybroodfish,itisnecessaryto
developaneMcien七breedingme七hodtOIninimize七helossofgeneticvariationof
hatchery-producedfish.In七hisstudy,weusedacompu、tersimulation七〇address
theeffeetivenessoftheminimalkinship(MK)selectivebreediIlgmethodfoエ
geneticconservationofsmallpopulations,Twobreeding皿ethodsweresi皿ulat-
edbasedontheMK-selectionconcept,OneseleGtspaエenta1fishbasedonthe
aveエagePSA(populationofsharedal!elesbetweenindividuals),and七heo七her
selectSparentalcoupleswiththelowestPSAvalues.Wefoundthatbothmodels
wereeffectiveatmaintaining,geneticvariationinslnallpopulations(effeo七ive
populationsize,Ne<50>,exceptwhenthepopulationswereextrernelysmall
(ヱ〉召く20)(2).
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ApPlicationofQuantitativeGeneticstotheFishBreeding
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In七heguppy(Poeciliα惚 認o幅α古α〉,differencesofbod)τsizewereobserved
amongthestrainsmainもainedasaclosedcolonyinourlaboratory.Todeseribe
thegeneticcon七rolofgrowth,theheritabilitiesofbodア1engthasamarkerof
growthwereestimatedbysibanalysis.Furthermore,acrossbetweenSandF
strainsestimatedthenumberoflociinfiuencingstraindifferencesinbodylength.
TheSstrainissm.allinsize,andFs七rainislarge.Theestima七edheri七abi}ities
frommatemalandpaternalhalf-si『bsweredifferentbetweenfemalesand皿ales.
Theheritabilitiesfrommatemalhalf-sibsindicatedaGonstanthighvalue,how-
ever,thosefrompa七ernalhalf-sibsindicatedlowvaluesinfemales.Ontheother
hand,inmalesInorethanl20daysold,theheri七abilitiesfromthepaternalhalf
hadahighvalue.Theestimatednumberoflociinfiuencingstraindifferenceswas
4.Oinfemaleand1.7in皿aleatl80daysoldoffspringfro皿thecrossbetween
femalesofSandmalesofFstrain.Howeveエ,thesevaluesweエeL8infemaleand
anegativevalueinmalefromreciprocalmating.Thenegativevaluewascaused
byalowervarianceintheF2generationthan七heFlgeneration.Thesereslユlts
sugges七thatas皿allnum-berofgeneswerecontrolling七hegrow七hofthegUppy,
andsomeofthemwerelocatedonthesexchromosome.Inpaticular,thegene(s)
whichdetectsthesmallsizeoftheSstrainmaybelocatedonYchromosome(3>.
2/Estimation(ゾ伽 脚de{～!ゼぬ 競 α冗Cθ・%伽 略malt・leranceinthegikppaY
Highwatertemperatureinfiuencesthesurvival,grow七h,andmatuエationof
fish.Geneticallycharacterizingthermaltoleranceisthereforeaveryi皿portant
su-bjectinfishculture.TogeneticallycharaGterizeoftherma1七〇l ance,the
thermaltolerancewascomparedamongstrainsandamongpaエen七sandtheir
offspringintheguppy(Poeciliαretionelatα).Inthestraincomparison,significant
differencesinsurvivalratewereobservedamongthe飾estrainsexa皿ined,and
be七weenfemalesandmales,Thefemalesindicatedastエongerthermaltolerance
thanthemalesineachstrain.Inacomparisonbetweenparen七sandtheir
offspエing,astrongerinfluenGeofthefemaleparentthanofthemalewasobserved。
TheoffspTingobtainedfromsurvivingfemalesindicatedastrongertolerance七han
thoseobtainesfromdeadfemales.Thistendencywastypicallyobservedinmale
offspring.Thesurvivalratein皿aleoffspringob七ainedfromdeadfemalepaエents
iE・aslowerthantha七〇fthoseob七ainedfromsuエvivingfemales.Thehightempeエa-
turetoleranceofmaleparentsdoesnotinfluencethiseharacteristicinoffspringas
stronglyas七hatoffemalepaエen七s.Theseresultssuggestthatthemajorgelleor
genes,whichhaveadominantresistantalleleandarecessivesensi七iveallele,aエe
probablysex-linkedinheritance,whichlocatesontheXchromosome(4).
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3/Estimationofhe7itabilityαnalgeneti…rrelati・n・fthenumbeo'・fαbdOminal
α嘱ca2LaαZvertebrαva伽mαs2Lsαlmon
WeproducedlOsibship皿asusalmon,Onco吻nchtesmasoumasote,familiesto
estimatetheheritabilityofthenumberofabdominalverもebrae(AV)andGaudal
vertebrae(CV),andwecalcu.latedthegenetiGcoエrelationbetween七he2trai七s.
TheAVandCVofboththeparentsand七heiroffspringwerecountedsepara七ely,
andtheherita『bilitywasestimatedb)Tperformingparenレoffspringregression
analysis.Themeanvertebralnumberoftheoffspエingdifferedamongfa皿ilies,
althoughtheywererearedunderidenticalwatertemperatureconditionsandhad
thesameparen七alvertebralnumbertアpeinthecrossbreeding.Theheritabilities
weTees七imatedasO.43-0.65forAVandO.84-1,02forCV,andforallthefamilies,
もheestimated▽alueswerehigherforCVthanforAV.Thegeneticcorrelation
betweenthenumberofAVandCVwasca玉Gula七edas-1.0034.Theseresults
suggesbthatAVandCVaregovemedbydif£erentgenetiGGo皿ponentsevenwhen
thefisharereεしredunderidenむicalenvironmentalconditio皿s,andthetotalver鉛 一
bralnumberisexpectedtoconvergewithinacer七ainエange.
ItisnecessarytoseparatelyanalyzethevariationsinthenumberofAVand
CVwheninvestigaむin9むhevertebralnumberin皿asusalmon(5).
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